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CLEAN VERSION OF AMENDED CLAIMS 

1. Device for mounting and demounting a bearing unit, comprised of a 
chock with a roll pin bearing arranged therein, of a back-up roll 
of a roll stand, wherein a change-over device (16) can be coupled 
temporarily with the bearing unit (3) and is configured for 
generating an axial movement in the direction toward the back-up 
roll (l) and away from it. 

2. Device according to claim 1, wherein the change-over device (16) 
has lever-like inner claws (18) and lever-like outer claws (17) , of 
which the inner claws (18) engage a pin end (9) of the back-up roll 
(1) and the outer claws (17) engage the bearing unit (3) . 

3. Device according to claim 2, wherein the inner and outer claws (17, 
18) are rotatable and can be locked like a bayonet closure in the 
pin end (9) and in the bearing unit (3), respectively. 

4. Device according to claim 3, wherein the pin end (9) and an 
intermediate ring (6) connected to the outer side of the bearing 
unit (3) are cloverleaf -shaped with through grooves (7; 19) for the 
inner and outer claws (17, 18) and that the claws (17, 18), 
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in situ, after rotation into an engagement position, have 
correlated therewith complementary locking projections (8) of the 
pin end (9) and the intermediate ring (6) , receptively, and in that 
a pressure ring (11) connected in front of the roll pin bearing (5) 
is positioned opposite the outer claws (17) . 

Device according to claim 1, wherein the inner claws (18) are 
arranged on a piston (20) of a hydraulic cylinder (21) which can be 
integrated into the change-over device (16) . 



Device according to claim 5, wherein the free piston end (22) 
facing away from the inner claws (18) is provided with a handwheel 
(23) . 
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MARKED -UP VERSION OF AMENDED CLAIMS 

1. Device for mounting and demounting a bearing unit, comprised of a 
chock with a roll pin bearing arranged therein, of a back-up roll 
of a roll stand, 

[characterized in that] wherein 

a change-over device (16) can be coupled temporarily with the 
bearing unit (3) and is configured for generating an axial movement 
in the direction toward the back-up roll (1) and away from it. 

2. Device according to claim 1, 
[characterized in that] wherein 

the change-over device (16) has lever-like inner claws (18) and 
lever-like outer claws (17) , of which the inner claws (18) engage 
a pin end (9) of the back-up roll (1) and the outer claws (17) 
engage the bearing unit (3) . 

3. Device according to claim 2, 

[characterized in that] wherein 

the inner and outer claws (17, 18) are rotatable and can be locked 
like a bayonet closure in the pin end (9) and in the bearing unit 
(3) , respectively. 
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4. Device according to claim 3, 

[characterized in that] wherein 

the pin end (9) and an intermediate ring (6) connected to the outer 
side of the bearing unit (3) are cloverleaf- shaped with through 
grooves (7; 19) for the inner and outer claws (17, 18) and that the 
claws (17, 18) , in situ, after rotation into an engagement 
position, have correlated therewith complementary locking 
projections (8) of the pin end (9) and the intermediate ring (6) , 
receptively, and in that a pressure ring (11) connected in front of 
the roll pin bearing (5) is positioned opposite the outer claws 
(17) . 



5. Device according to [one of the claims 2 to 4, 
characterized in that] claim l. wherein 

the inner claws (18) are arranged on a piston (20) of a hydraulic 
cylinder (21) which can be integrated into the change-over device 
(16) . 

6. Device according to claim 5, 
[characterized in that] wherein 

the free piston end (22) facing away from the inner claws (18) is 
provided with a handwheel (23) . 
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Translation of WO 01/21333 (PCT/EP00/09058) 

Device for Mo u nting and Demountincr a Back-up Roll Bearing Unit 

The invention relates to a device for mounting and demounting a 
bearing unit, comprised of a chock with a roll pin bearing arranged 
therein, in connection with a back-up roll of a roll stand. 

It is known to arrange the back-up rolls of roll stands in such a 
bearing unit, for example, a Morgoil bearing. These have a 
hydraulic removal device installed within the chock for mounting 
and demounting the bearing onto and from the roll pin. Of these 
hydraulic removal devices, remaining at all times in each bearing 
unit, there must therefore be, for example, in a seven stand 
rolling train, a total of 28 such units because each back-up roll 
has on the movable as well as on the stationary bearing side a 
bearing unit, respectively. In addition to this, at least the same 
amount of space is required for additional change-over locations, 
and, moreover, a significant proportion of spare parts is required 
because they are cost -intensive specialty parts which have a long 
delivery time. As a result of the constant residence in the 
bearing unit, the hydraulic removal devices are also subject to 
external influences within the bearing, such as contaminated oil, 
bearing damage, and start-ups which reduce the service life and/or 
require repair work. 

It is therefore an object of the present invention to provide a 
device with which the described disadvantages for back-up roll 
bearings can be avoided, which, in particular, reduces the 
expenditure of the bearing change, and which can be used variably. 
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This object is solved according to the invention by a change-over 
device which can be temporarily coupled to the bearing unit and is 
configured for generating an axial movement in the direction toward 
the back-up roll and away from it. By accordingly providing, on the 
one hand, a separate change-over device, i.e., a change-over device 
independent of the bearing unit, which, on the other hand, can be 
universally used for mounting as well as demounting the bearing 
unit, one change-over device is sufficient in order to mount or 
demount the bearing units; only when both bearing units of a back- 
up roll are to be changed at the same time, a second such change- 
over device is required. In no case, however, is it required any 
longer to provide each back-up roll of a roll stand with an 
integrated hydraulic removal device, as in the prior art. Aside 
from the fact that the change-over device is no longer exposed to 
the effects of the rolling operation, a simpler and lighter 
configuration results for the bearing units. The change-over 
device can advantageously be used in the bearing and roll shop, and 
it is only required to couple the device with the bearing unit to 
be demounted or newly installed in order to mount or demount with, 
if desired, a single change-over device all bearing units onto or 
from the respective back-up rolls. 

According to one proposal of the invention, the change-over device 
has lever-like inner claws and lever-like outer claws, wherein the 
inner claws engage a pin end of the back-up rolls and the outer 
claws engage the bearing unit. The claws in this case provide the 
coupling means and serve at the same time for introducing the axial 
movement in order to push the bearing unit onto the roll pin or to 
remove it therefrom. Instead of a coupling via claws, the change- 
over device could also, for example, be coupled by a screw 
connection to the bearing unit. 
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In a further embodiment of the invention, the inner and outer claws 
are rotatable and can be locked like a bayonet closure in the pin 
end or in the bearing unit. After attaching or inserting the 
change-over device, the inner and outer claws must thus be rotated 
only by approximately 45° in order to ensure the locking action. 

According to a preferred embodiment of the invention, the pin end 
and an intermediate ring, screwed externally onto the bearing unit, 
are cloverleaf -shaped, with through grooves for the inner and outer 
claws, and the claws have correlated therewith in situ, after 
rotation into an engagement position, complementary locking 
projections of the pin end or the intermediate ring, wherein, 
moreover, a pressure ring, connected in front of the roller pin 
bearing, is positioned opposite the outer claws. In this way, it 
can be achieved that the axial movement, introduced into the inner 
claws locked fixedly in the back-up roll, is deflected during 
removal into an oppositely oriented movement or force direction 
caused by the outer claws contacting the locking projections of the 
intermediate ring and, accordingly, removing the entire bearing 
unit from the roll pin. On the other hand, the claws press, as a 
result of the axial movement introduced into the inner claws being 
reversed also during mounting, onto the pressure ring so that the 
entire bearing unit is pushed onto the roll pin. 

Even though the axial movement could be effected mechanically or by 
means of an electrical drive, for example, by means of a worm gear 
and a toothed rack, it is suggested advantageously that the inner 
claws are arranged on a piston of a hydraulic cylinder that can be 
integrated into the change-over device. Commercially available 
standard cylinders can be used for this purpose, and, as a result 
of the inventive separation of removal device and bearing unit, 
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oil mixing between the lubricant oil and the hydraulic oil required 
for the axial and rolling pin bearings cannot occur. 

When preferably the free piston end facing away from the inner 
claws of the hydraulic cylinder is provided with a handwheel , the 
bayonet closure can be reached simply from the exterior, and this 
is possible uniformly for the entire change-over device. This 
requires that the through grooves for the inner and outer claws as 
well as the claws themselves are aligned with one another. 

Further details and advantages of the invention result from the 
claims and the following description with the aid of one embodiment 
of the invention illustrated in the drawings. It is shown in: 

Fig. 1 as a detail of a roll stand, not illustrated, the roll 
pin end of a back-up roll with bearing unit illustrated 
in longitudinal section during mounting by means of a 
change-over device; 

Fig. 2 a section along the line II-II of Fig. 1; and 

Fig. 3 the embodiment of Fig. 1 during the demounting process. 

The Figs. 1 and 3 show only the roll pin 2 of a back-up roll 1, 
respectively. According to Fig. 1, a bearing unit 3 is mounted on 
the roll pin 2 which comprises a chock 4 with a roll pin bearing or 
axial bearing 5. An intermediate ring 6 is screwed onto the 
forward end of the bearing unit 3; the ring 6 has a shape like a 
cloverleaf and has alternatingly arranged through grooves 7 and 
locking projections 8 (compare Fig. 2) . 
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On the roll pin 2, i.e., in the area of the roll pin end 9, a 
pressure ring 11 contacting the axial bearing 5 and a ring nut 12 
threaded thereon are arranged on the locking ring 10. The locking 
ring 10 has also locking projections 13 which have correlated 
therewith through grooves 14, illustrated in dashed lines in Fig. 
2, provided on the outer circumference of the roller pin end 9. 

For mounting the bearing unit 3 in the operating position 
illustrated in Fig. 1, the bearing unit 3 is aligned and positioned 
exactly relative to the center of the back-up roll 1. The same 
holds true for the locking ring 10, whose locking projections 13 
must to be aligned with the through grooves 14 of the roller pin 
end 9. Subsequently, the bearing unit 3 is carefully pushed onto 
the roll pin 2 and, by rotation of the locking ring 10, locked in 
the position illustrated in Fig. 2 on the back-up roll 1, i.e., its 
roll pin 2. The securing segment 15 subsequently mounted prevents 
then an unwanted rotation of the locking ring 10. For preparing 
the final mounting of the bearing unit 3, the ring nut 12 is 
screwed on as far as possible. 

After completion of these preparatory measures, a change-over 
device 16 is attached which has four outer claws 17 positioned at 
identical spacing from one another and four inner claws 18 also 
spaced at an identical spacing from one another. The inner claws 
18 are correlated with through grooves 19, illustrated in more 
detail in Fig. 2, in the roll pin end 9 at the end face. When 
inserting the change-over device 16, the outer claws 17 thus 
penetrate through the through grooves 9 of the intermediate ring 6 
and the inner claws 18 through the through grooves 19, and, upon 
rotation by 45°, they reach their engagement position, illustrated 
in Figs. 1 and 2, in which the outer claws 17 are locked on the 
intermediate ring 6, i.e., its locking projections 8, and the inner 
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claws 19 are locked on the backup-roll 1, i.e., on its roll pin end 
9. In the embodiment, the inner claws 18 are arranged on the 
cylinder piston 20 of a hydraulic cylinder 21 fastened on the 
change-over device 16 whose free cylinder piston end 22 is provided 
with a handwheel 23. During manipulation of the change-over device 
16 with a swinging crane, not illustrated, the handwheel 23 
provides in a simple way the possibility to perform the locking 
rotation of the claws . 

When the hydraulic cylinder 21 is now loaded with pressure in the 
direction of the arrow illustrated in bold face, the change-over 
device 16, secured on the back-up roll 1 by means of the inner 
claws 18, presses via its outer claws 17 the pressure ring 11 
against the roll pin bearing or axial bearing 5. In this way, the 
bearing unit 3 with its pin bushing 24 is pushed increasingly onto 
the cone of the roll pin 2 until it reaches the end position 
according to Fig. 1. 

For securing this mounting position, the ring nut 12 is tightened 
to the dead stop. The claws 17, 18 are then aligned with the 
complementary through grooves 7 and 19 so that the change-over 
device 16 can be removed. When the holding segment 15 is secured 
by screwing on the ring nut 12, the ring nut is secured against 
detachment. As soon as the previously opened closure lid 25 has 
been pivoted into its closed position (illustrated in dash-dotted 
line in Fig. 1), in which it encapsulates the roll pin 2, the 
rolling operation can be started again. 

The removal process illustrated in Fig. 3 is carried out in 
reverse, but otherwise identical, sequence of the afore described 
attachment of the change-over device 16 - which is, however, 
preceded by the detachment of the holding segment 15 from the ring 
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nut 12. By loading the cylinder piston 20 of the hydraulic 
cylinder 21 in the direction of the bold faced arrow, pressure is 
applied to the pressure ring 11 and the ring nut 12 is relieved 
which can then be removed so that the holding segment 15 (see Fig. 
1) can be removed - which, for this reason, is not illustrated in 
Fig. 3. By rotation of the locking ring 10 by 45 °, the bearing 
unit 3 is unlocked. After renewed application of hydraulic 
pressure, the change-over device 16, secured on the back-up roll 1 
by means of the inner claws 18, pulls via the outer claws 17, which 
now contact the locking projections 8 of the intermediate ring 6, 
the intermediate ring 6 and thus the entire bearing unit 3 with the 
pin bushing 24 from the cone of the roll pin 2, as illustrated in 
Fig. 3. As soon as the pin bushing 24 is free, the hydraulic 
pressure can be switched off and the change-over device 16, as 
described in connection with mounting according to Fig. 1, can be 
removed. The bearing unit with the chock 4 and the axial bearing 5 
is free in order to be removed carefully from the back-up roll 1. 
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Claims 

1. Device for mounting and demounting a bearing unit, comprised 
of a chock with a roll pin bearing arranged therein, of a 
back-up roll of a roll stand, 

characterized in that 

a change-over device (16) can be coupled temporarily with the 
bearing unit (3) and is configured for generating an axial 
movement in the direction toward the back-up roll (1) and away 
from it. 

2. Device according to claim 1, 
characterized in that 

the change-over device (16) has lever-like inner claws (18) 
and lever-like outer claws (17), of which the inner claws (18) 
engage a pin end (9) of the back-up roll (1) and the outer 
claws (17) engage the bearing unit (3) . 

3. Device according to claim 2, 
characterized in that - 

the inner and outer claws (17, 18) are rotatable and can be 
locked like a bayonet closure in the pin end (9) and in the 
bearing unit (3), respectively. 

4. Device according to claim 3, 
characterized in that 

the pin end (9) and an intermediate ring (6) connected to the 
outer side of the bearing unit (3) are cloverleaf -shaped with 
through grooves (7; 19) for the inner and outer claws (17, 18) 
and that the claws (17, 18), in situ, after rotation into an 
engagement position, have correlated therewith complementary 
locking projections (8) of the pin end (9) and the 
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intermediate ring (6), receptively, and in that a pressure 
ring (11) connected in front of the roll pin bearing (5) is 
positioned opposite the outer claws (17) . 

5. Device according to one of the claims 2 to 4 , 
characterized in that 

the inner claws (18) are arranged on a piston (20) of a 
hydraulic cylinder (21) which can be integrated into the 
change-over device (16) . 

6. Device according to claim 5, 
characterized in that 

the free piston end (22) facing away from the inner claws (18) 
is provided with a handwheel (23) . 
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\ (75) Erfinder/Anmelder (nur fur US): MULLER, Codes and Abbreviations") am Anfangjeder regularen Ausgabe 

\ Karl-Friedrich [DE/DE]; Im Streitplatz 3, 57339 der PCT-Gazette verwiesen. 



fs| (54) Title: DEVICE FOR RAISING AND WITHDRAWING A BACK-UP ROLL BEARING UNIT 

< 

(54) Bezeichnung: VORRICHTUNG ZUM AUF- UND AB23EHEN EINER STUTZWA1.ZEN-LAGEREINHEIT 

(57) Abstract: The invention relates to a device for raising and withdrawing a bearing unit of a back-up roll of a roll stand. Said 
bearing unit is comprised of a piece to be inserted inside which has a roll pin bearing arranged therein. According to the invention, 

CJ a change-over device is configured so that it can be temporarily coupled to the bearing unit and is provided for effecting an axial 

f""4 movement toward and away from the back-up rolL 

^ (57) Zusammenfassung: Bei einer Vorrichtung zum Auf- und Abziehen einer aus einem Einbaustuck mit einem darin angeordne- 
ten Walzenzapfenlager bestehenden Lagereinheit einer Stiitzwalze eines Walzgerustes ist eine Wechseleinrichtung temporar mit der 
Lagereinheit kuppelbar und zur Erzeugung einer Axialbewegung in Richtung auf die Stutzwalze und von dieser weg ausgebildet 
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Fig 2 
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cqmbiSed declaration for parent application and power of attorney 

(includes Reference to PCI International Applications) 



Attorney's Docket No. 
HM-480 



As a below named inventor, I hereby declare that: 
My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor - (if only one name is listed 
below) or an original, first and joint inventor (if plural names are listed below) 
of the subject matter which is claimed and for which a patent is sought on the 
invention entitled: DEVICE FOR MOUNTING AND DEMCXJNTJ2IG A BACK-UP ROLL BEARING UNIT ^ 

the specification of which (check only one item below) : 

is attached hereto. 



was filed as United States application 



Serial No. 
on 



and was amended 

on 



was filed as PCT international application 
Number PCT/EP00/O9058 ^ 



(if applicable) 



Septentoer 16, 2000 



on 

and was amended under PCT Article 19 

on 



(if applicable) 



I hereby state that I have reviewed and understand the contents of the above- identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of 
this application in accordance with Title 37, Code of Federal Regulations, §1.56 (a) . 

I hereby claim foreign priority benefits under Title 35, United States Code, §119 of any 
foreign application (s) for patent or inventor's certificate or of any PCT international 
application (s) designating at least one country other than the United States of America 
listed below and have also identified below any foreign application (s) for patent or 
inventor's certificate or any PCT international application (s) designating at least one 
country other than the United States of America filed by me on the same subject matter 
having a filing date before that of the application (s) of which priority is claimed: 



PRIOR FOREIOJ/PCT APPLICATION ( S ) AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. 119: 



COUNTRY 
(if PCI, indicate PCI) 


APPLICATION NUMBER 


DATE OF FILING 
(day, month, year) 


PRIORITY CLAIMED 
UNDER 35 USC 119 


GERMANY ^ 


199 45 070.6^ 


20 September 1999 ^ 




X 


YES 




NO 












YES 




NO 
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Cdbnbined Declaration Fpr Parent Application and Power of Attorney (Continued) 

(includes Reference to PCT International Applications) 



Docket No 
HM-480 



I hereby claim the benefit under Title 35, United States Code, §120 of any United 
States application (s) or PCT international application (s) designating the United 
States of America that is/are listed below and, insofar as the subject matter of each 
of the claims of the application is not disclosed "in that /those prior application (s) 
in the manner provided by the first paragraph of Title 35, United States Code, §112, 
I acknowledge the duty of disclose material information as defined in Title 37, Code 
of Federal Regulations, §1.56 (a) which occured between the filing date of the prior 
application (s) and the national or PCT internation filing date of this application: 



PRIOR U.S. APPLICATIONS OR PCT lOTERL^TICNAL APPLICATIONS DESIGNATING THE U.S. FOR 
BENEFIT UNDER 35 U.S.C. 120: 



U.S. APPLICATIONS 



U.S. APPLICATION NUMBER 



U.S. FILING DATE 



STATUS (CHECK CKE) 



PATENTED 



PENDING 



ABANDONED 



PCT APPLICATIONS DESIGNATING THE U.S. 



PCT APPLICATION NO. 



PCT FILING DATE 



U.S. SERIAL NO. 



POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney (s) 
and/or agent (s) to prosecute this application and transact all business in the Patent 
and Trademark Office connected therewith. (List name and registration number) 

FRIEDRICH KJJEFFNER, 



Send Correspondence to: 



TOTrenftxCH- KUEFESER 

342_*gjD3;scN avfnuf:, .sigmj^i 

NEW YORK, N.Y. 10173 



Direct Telephone Calls to: 

FRIEDRICH KUEFFNER 

1212) 9& 6^3U4 





FULL NAME 


Family Name 


First Given Name 


Second Given Name 




OF INVENTOR 












MiLLler 


Karl-Friedrich 




RESIDENCE & 


City 


State Or Foreicoi Country 


Citizenship 


0 


CITIZENSHIP 














Germany 


Germari^^ 


1 


POST OFFICE 


Post Office Address 


City 


State & Zip Code 




ADDRESS 










Jm Streitplatz 3 


57339 Erndtebruck 


Germany 



PTO-1391 (REV. 10-83) 
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Ccbbined Declaration For Parent Application and Power of Attorney (Continued) 

(Includes Reference to PCT International Applications) 



FULL NAME 
OF INVENTOR 



Family Name 
Kunze 



First Given Name 
Volker 



Docket No. 
HM-480 



Second Given Name 



RESIDENCE & 
CITIZENSHIP 



City 

Siegen 



State Or Foreign Country 
Germany 



Citizenship 
Germany 



POST OFFICE 
ADDRESS 



Post Office Address 
An der Hon 14 



City 

57076 Siegen 



State & Zip Code 
Germany 



FULL NAME 
OF INVENTOR 



RESIDENCE & 
CITIZENSHIP 



Family Name 



City 



First Given Name 



State Or Foreign Country 



Second Given Name 



Citizenship 



POST OFFICE 
ADDRESS 



Post Office Address 



City 



State & Zip Code 



I hereby declare that all statements made herein of ny own knowledge are true and that 
all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or inprisonmsnt, or both, under section 1001 
of Title 18 of the United States Code, and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 



SIGNATURE OmlNVENIW^Ol 


SIGNATURE OF INVENTOR 202 


SIGNATURE OF INVENTOR 203 


DATE 


DATE 


DATE 



U.S. DEPARTMENT OP COMMERCE - Patent and Trademark Office 
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